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1.0 PURPOSE 

This Proposed Actlon Memorandum (PAMJ outhnes the project approach and apphcable 
reqmments for the excavmon and subsequent segregmon and treatment of depleted urmum 
chips and associated soils and wastes at Trench 1 (T-I), In&vidual Hazardous Substance Site 
(IHSS) 108 IHSS 108 is located witJ.un the Buffer Zone Operable Uxut T-1 is ranked number 
five (of over 200 sites) in the Envuonmental Ranlung [Attachment 4 to the Rocky Flats Cleanup 
Agreement (RFCA), DOE, 19961 T-1 received a hlgh ranlung because it is the single largest 
known source of ra&oachve contarmnants buned at the Rocky Flats Envuonmental Technology 
Site (RFETS) At th~s hme, T-1 is not expected to be a source of volatde orgmc compounds 
(VOCs), or other regulated contarmnants The locaoon of T-1 is shown on Figure 1-1 

ObjecQves of the proposed accelerated achon are to remdate the nsk posed to future users of the 
site by removing and stabilizing the poten~aUy pyrophonc uramum from the trench and removing 
and treating (if necessary) debns, contamxnated soils, and other matenal that may be conmned in 
the trench Upon completion of the accelerated amon the trench will not contam depleted uranium 
or soils contammated above RFCA Tier I acbon levels for donuclides or VOCs, and the T- 1 area 
will have been reclamed Achevement of remedxatxon goals wlll be venfied through codirmaaon 
sampling This source removal will remdate one of the top five IHSS sites at RFETS 

Environmental remediation of T- 1 wdl consist of excavmon of the matenals in the trench, 
segregation of contammated and uncontamrnated soils and matenals, treatment of depleted uranium 
to a stabilized form, and packaging and off-site dlsposal of the stabilized waste and other 
contarmnated matenals 

This source removal is being conducted in accordance with the RFCA, and Federal, State, and 
local laws, as well as U S Department of Energy (DOE) Orders and RFETS policies and 
procedures, including quality assurance requirements Following stabilization by encapsulation, 
the depleted uranium and associated matenals addressed by this action are expected to be Low 
Level Radioactive Waste (LLRW) Remedial activities performed under this PAM will be 
consistent with and contnbute to the efficient performance of anticipated long-term remedial action 
for the buffer zone and will be conducted in a manner which is protective of site workers, the 
public, and the environment 
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2.0 PROJECT DESCRIPTION 

T-1 is locatedjust northwest of the mer east gate, and about 40 feet south of the southeast comer 
of the Protected Area (PA) fence (Figure 1-1) The trench is apprommately 250 feet long, 16 to 22 
feet wide, and 10 feet deep mtoncal documenmon indmtes depleted urmum metal chips (lathe 
and machne turmngs) packed in lathe coolant were buned 111 the west end of T- 1 in apprommately 
125 drums The drums were reportedly double stacked end-on-end in the trench and covered with 
one to two feet of soil No wntten documenaon exlsts for the contents of the center and east end 
of the trench Interviews with former site workers mdmte that the eastern two-th~ds of the trench 
is likely to contam trash (pallets, paper) and debns such as empty or crushed drums 

Under th~s proposed acoon, the drums of depleted uranium chps  and incidental contammated soils 
will be excavated and treated to stabdm the potenhally pyrophonc nature of the uraruum chps 
Soils contarmnated with h g h  levels of depleted uranium above RFCA Tier I action levels will also 
be excavated and stabbed, as requlred The stabilized wastes and contarmnated soils will be 
packaged and shpped off-site for lsposal 

The avadable hstonc informaQon and recent charactenzaoon data do not md~cate that T- 1 is a 
source of VOC contarmnmon to subsurface soil or groundwater If extensive VOC contarmnation 
above Tier I achon levels is encountered in the trench, these matenals would be temporanly stored 
pendmg treatment by low temperature thermal desorptxon The thermal desorphon process has 
been used successfully at s i d a r  sites at RFETS 

2 1 Backmound 

Drums of waste from Building 444 were first placed in T-1 in November 1954 and bund 
operations continued interrmttently until December 1962 Wastes were initlally b u n d  in T- 1 when 
Building 444 could not safely process drums of depleted uranium turnings that were combustible 
and presented a pyrophonc hazard The pyrophonc nature of this waste made transporting the 
depleted uranium (often called tuballoy or D-38) a safety hazard The depleted uranium chips were 
in drums which also contamed lathe coolant (primanly a mxture of water, mneral oil, fatty 
amdes), dirt and other foreign matenal Histoncal information indicates other wastes are buned in 
T- 1 from Building 444 including ten drums of cemented cyanide, one drum of “still bottoms’ and 
“copper alloy ” The east end of the trench is expected to contain crushed drums, broken pallets, 
debris and trash 

The depleted uranium casting and machining began in Building 444 in 1953 (Chem Risk, 1992) 
The production operations in Building 444 were conducted to support war reserve, special order 
and manufacturing development work Weapons components were fabricated from various 
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matenals such as depleted uraruum, berylhum, sta~nless steel, and alummum (EG&G, 1993) 
Operahons in Buddmg 444 included castmg, fabncahon, assembly, mspechon and testmg, coatmg 
and heat treahng, platmg, special proje~ts and support operat~ons M a c h g  opemons rncluded 
turning, facing, bonng, m h g ,  and sawing of the above matenals using lathes, saws, m h g  
equipment and other conven~onal machme tools (EG&G, 1994, EG&G,1991) In 1956 the c h p  
roaster began operahon m Buddmg 447 to roast depleted m u m  chps from the m a c h n g  
processes conducted in Buddmg 444 The roaster was out of service from 1959 to 1961 (EG&G, 
1991) The waste depleted uranium chips rn lathe cooIant, dut, and floor sweepings were stored on 
the Buildmg 444 dock before the roaster became operahonal and dunng the roaster shutdown 
penod It was dunng these penods that wastes from Buildmg 444 went to T-1 

2 2 Existinp; Condihons 

The T- 1 area was inveshgated dunng the Operable Unit 2 Phase II Resource Conservahon and 
Recovery Act (RCRA) Facility Jnveshg&on/Rem&al Inveshgahon 0 Program (DOE, 
1995) Adduonal chara:term&on was conducted as part nf the 1995 Trenches and Mound Site 
inveshgahon (RMRS 1996) Due to the suspected presence of pyrophonc uranium and its 
associated hazards, no dnlhng or subsurface: sampling was performed mside of the T- 1 
boundanes 

The T- 1 area was investigated in 1995 using the following methodologies 

Histoncal data were compiled using the &stoncal Release Report (HRR) (DOE, 1992) and 
supplemented with employee interviews to identlfy b u n d  matenals, potenhal contarmnants, 
trench location, and trench slze 

Aenal photographs were examned to identify disturbed areas, venfy trench dimensions and 
location, and detemne time of operation 

A site visual survey was performed to identify physical features and establish a geophysical 
sampling gnd 

Electromagnetic and Ground Penetrating Radar surveys were conducted to locate buried 
conductive andor metallic objects and define trench boundaries 

Soil gas surveys were conducted to identify and delineate potential contamnant plumes 

Historical records and information obtained through employee interviews indicate that as many as 
125, 30-gallon and 55-gallon steel drums containing depleted uranium chips and turnings, and 
miscellaneous debris are disposed in T- 1 Drum inventory lists, memoranda, and drum shipping 
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logs documentmg the placement of 85 drums m T- 1 have been located The inventory hsts and 
former employee mterviews mdicate that the depleted uramum waste &posed m T-1 ongmated 
from Buddmg 444 The uramum chps and tumngs were coated with a water-soluble lathe coolant 
(trade name Cuncool) dunng machmng of parts The mventory records also include ten drums of 
cemented cyan& waste from Bmldlng 444 Cymde and c h u m  wastes are known to have 
been generated dunng metallurg.lcal operations m Buildmg 444 

A pllot-scale 55-gaUon drum evaporator was reportedly used in Buildmg 444 for reducing maclune 
coolant od waste volume (DOE, 1992) The resulhng condensate was transferred to the process 
waste treatment system in Buddmg 774 (Hombacher, 1994), and the “shll bottoms” were 
“drummed and bund through normal &sposal channels” (Ram and Hawley, 1955, Cichorz, 
1970) “Stlll bottoms” from Budlng 444 could potentially consist of either the lathe coolant 
sludge discussed above or stlll bottoms from the recovery of residual tnchloroethene and 
perchloroethene waste solvents and sludge generated from machned parts cleaning 

Several of the dnuns contaming depleted u m u m  and lathe coolant oil are descnbed in lustoncal 
documents as 30-gallon drums placed inside 55-gallon drums and then over packed with graplute 
The graplute is beheved to have been excess matenal denved from waste graphite molds uthed 
dunng productlon operahons in Buildmg 444 

Personnel drrectly involved m the trench &sposal achvitm stated that the buned 30- and 55-gallon 
drums were generally double-stacked in the trench on-end (vertically), in rows of 4 to 5 drums 
across The trench is estimated to be approximately 10 feet deep, 16 feet wide, and 200 to 250 feet 
long Thls correlates well with inveshgation results The bulk of the drums contsuning depleted 
uramum were reportedly disposed in the west portion of the trench from 1954 to 1962 Individual 
groups of drums were reportedly completely covered with one to two feet of soil immediately after 
placement in the west end of T- 1 Miscellaneous debns was placed mostly in the central and 
eastern pomons of the trench until the trench was closed in 1962 The drums and debris were 
covered with one to two feet of soil 

Weed cutting activities in October and November, 1982 unearthed two drums not adequately 
covered with fill matenal Both drums were sampled and the liquids were transferred to Waste 
Processing for disposal One drum is documented to have contained an oiVwater mxture whlch 
yielded plutonium analyses of 55 picocuries per liter (pCd1) and uranium analyses of 2 3 x 10s 
pCd1 The other drum is documented as having contained an oily sludge which yielded results of 
4 3 picocuries per gram (pCdg) plutonium and 1 2 x 106 pCi/g uranium (Illsley, 1983) 

Based on this information, conflicting data exists regarding the potential contarmnants in the 
trench All references that mention the origin of  the waste confirm that i t  was from Building 444 
exclusively It is believed from interviews with retired Rocky Flats employees and the HRR that 
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Buddmg 444 processed uramum and not plutomum, yet, several references state that analflcal 
results from the two drums uncovered in 1982 indicated the presence of low levels of plutomum 
(DOE, 1992) The presence of low levels of plutonium (lf detected) wdl not affect the project 
approach 111 terms of selected treaRment of waste The project safety envelope is protectwe for the 
anhcipated levels of mhoactwity regardless of isotope The on-site mhologml controls 
(Rdologcal Work P e m t  [RWP] and Health and Safety Plan [HASP]) will contam specific 
radiologml hold points If a radiological hold point is reached, work is temporanly suspended for 
reevaluahon Restart will be in accordance with 10 CFR 835, as implemented through the Site 
Radiological Control Manual 

2 3 HvdroFeoloFic Settmg 

The hydrogeologic settmng consists of 12 to 25 feet of poorly consolidated Rocky Flats Alluvium 
and disturbed soil unconformably underlain by bedrock consishng of weathered claystone and 
mnor sandstones of the Cretaceous Arapahoe and Lararme Formahons (DOE, 1995) The Rocky 
Flats Alluvium consists of lenses of poorly to moderately sorted clayey and sdty gravels and sands 
interbedded with clay and silty lenses Mean hydraulic conduchvihes are 2 x 104 centmeters per 
second (cds)  for the Rocky Flats Alluvium and 8 8 x 10-7 c d s  for the weatherd claystone of the 
Arapahoe Formation (EG&G, 1995) The T- 1 area consists of one to two feet of Micial fill 
deposits over the Rocky Flats Alluvium The surface soils in the vicimty of T-1 were extensively 
disturbed dunng the creahon and removal of the Mound Site, construchon of the Protected Area 
fence, excavation of the Central Avenue &tch, and other construchon achvihes in the area (DOE, 
1995) 

The locations of boreholes and wells used to characterize the T- 1 area are presented in Figure 2- 1 
Groundwater seasonally ranges in depth from approximately 10 feet below ground surface to 
below the contact between the underlying Arapahoe Formatlon and the Rocky Flats Alluvium The 
depth to groundwater can fluctuate up to approximately 6 feet below ground surface The water 
table occasionally reaches the level of the drums in the trench 

Seasonal recharge from the ground surface and the unlined Central Avenue ditch causes shallow 
groundwater to flow towards the north Figure 2-2 depicts the generalized hydrogeologlc cross 
section at the T- 1 site An east-west trending bedrock high IS located between the 903 Pad and the 
T- 1 area, just south of the trench (DOE, 1995) Groundwater within the saturated alluvium south 
of the trench has been interpreted to flow eastward, along the south side of the bedrock high 

2 4 Trench 1 Characterization Data Summary 

Evaluation and charactenzation of the environmental conditions in the vicinity of T- 1 was 
conducted using available data compiled from the OU 2 Phase II RFVRI report (DOE, 1995) and 
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the Draft Trenches and Mound Site Charactenmuon Report (RMRS, 1996) Subsurface soil and 
groundwater data evaluated mclude analytlcal results from three boreholes and five groundwater 
momtonng wells installed near the west porhon of T-1 in 1986, 1987, and 1991 In addbon, a 
hmkd sod gas survey was performed at the trench site to screen for VOCs Electromagnetx and 
ground penetratmg radar surveys were conducted at the site in 1995 to locate buried conductwe 
objects and define the trench boundmes 

Because no dnlhng or subsurface sampling has been performed inside of the T- 1 boundanes, the 
avdable subsurface sod and groundwater data may not characterrze the trench contents However, 
because t . h ~ ~  source removal achon is focused on removing and stabillvng the drums of depleted 
mamum known to be in the trench, complete environmental charactenzaQon of the trench and 
immediate area is not requlred to perform the T- 1 accelerated achon 

Due to hmted well locahons, the avadable data are not sufficient to state conclusively that T- 1 is 
contnbutmg to subsurface soil and groundwater contarmnafion in the T- 1 area Based on review of 
thls limted avadable data for T-1 there does not appear to be significant subsurface soil or 
groundwater contarmnaQon with a source in T- 1 A summary of the T- 1 charactenzahon data is 
presented below 

2 4 1 Groundwater 

Groundwater data was obtained for five monitonng wells (4386,2387, 12091, 1891, and 1791) 
near the west portion of T-1 (see Figure 2-2) Well 4386 is screened in the Rocky Flats alluvium 
The remaning wells are screened in weathered claystone of the Arapahoe Formation (DOE, 1995) 
Because of the limted well placement, no data is avadable for groundwater flowing beneath the 
central and eastern portions of the trench 

Wells 1209 1 and 189 1 are located approximately 10 feet south of the southern boundary of the 
trench, approximately 40 feet east of the southwest comer of the trench boundary These two 
wells are likely hydraulically upgradient or cross-gradient to the trench (see Figure 2-1) 
Monitoring wells 4386 and 2387 are located about 130 feet and 75 feet west of the west trench 
boundary, and are located cross-gradient and/or upgradient to the trench The remaning well 179 1 
is approximately 45 feet hydraulically downgradient (north) of the western portion of the trench 
Groundwater sample results for the upgradient wells ( 1209 1, 189 1,4386, and 2387) and the 
downgradient well ( 179 1) are summanzed in Table 2- 1 

Low concentrations of tetrachloroethene (PCE) and trichloroethene (TCE) were detected in all five 
monitoring wells The PCE measured in &he downgradient well 1791 exceeded the RFCA Tier n 
groundwater action levels However, PCE also exceeds this action level in upgradient well 2387 
(see Figure 2- I )  There are not enough data available to determine whether PCE in groundwater at 
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010 I ND I ND I ND I 0151 I 0013 1 pCiA 

well 1791 is from either the same sources as well 2387, or from a source 111 T-1 The presence of 
contarmnauon in wells upgmhent andor cross-gmhent to T-1 has been Wexi to the 903 Pad and 
other potential sources 

Methylene chlonde was detected in wells 2387,1209 1,189 1, and 179 1 Methylene chlonde IS a 
common laboratory and samphg analyt.mil contarmnant It is not known to have been used 
extensively as a solvent at RFETS Therefore, PCE and TCE are used as m&cators of 
groundwater contarmnahon in relmon to T-1 

Dissolved uranium-233/234, and uraruum-238 actmhes observed 111 all five wells exceed Tier II 
groundwater acbon levels However, all of these actwhes are withm the background urmum 
ranges of the respectwe isotopes as defined by the mean plus two standard devimons (M2D) 

TABLE 2-1 
SUMMARY OF GROUNDWATER SAMPLE RESULTS 

11 Uraruum-235 I 0301 I 0 3 0  I 0279  I 1 0  1 1 0  I 101 1 179  I pC1/1 

I 49 
Uranium-238 I 7629  I 2 2 0  1 4337 I 3 0  I 4 0  I 0768  

Notes 
All concentrations reported are maxlmum observed 
All concentrations reported for metals and radionuclides are for dissolved analyses 
ND = Not Detected 
NA = Not Applicable 
mg/l = rmlligrams per liter 
pCiA = picocunes per liter 
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Values used for the donuchde background cornpansons are the backgmund M2D These values 
were obmned from the draft Background Compmson for Monuchdes m Groundwater report 
(DOE, 1997) 

Subsurface soil samples were collected from three boreholes (BH3487, BH3587, and BH3687) in 
the viciruty of T- 1 (see Figure 2- 1) Subsurface soil samphng from beneath the bottom of the 
trench was attempted by using angle dnlhng methods, but was unsuccessful due to the amount and 
size of cobble matenal encountered 

Drmuc Compounds in Soil 

Results from the Phase Il RFyRl investxgations and the Trenches and Mound Site Charactematxon 
indxate that no VOC, semvolatxle orgmc compound (SVOC), or polychlonnated biphenyl (PCB) 
concentrauons detected in the viciruty of T- 1 exceed the RFCA Tier II subsurface soil acbon levels 

Metals in Soil 

Cadrmurn was detected in subsurface soil samples collected from borehole BH3487 [2 0 to 3 1 
rmligrams per lulogram (mgkg)], BH3587 (2 2 to 3 3 mgkg), and BH3687 (2 0 to 2 4 mgkg) 
This concentration is below both Tier I and Tier II a&on levels for cadmum in subsurface soils for 
open space use Arsenic was detected at 14 mgkg in borehole BH3587 at a depth of 18 to 19 feet 
These concentrations are below Tier I and above Tier II action levels for arsenic in subsurface soils 
for open space use Arsenic was not detected at shallow depths in this borehole 

Radionuclides in Soil 

Avilable analytical results for radionuclides in soil are summanzed in Table 2-2 for companson to 
RFCA Tier I1 subsurface soil action levels None of the radionuclide activities exceeded the RFCA 
Tier II action levels Plutonium-239/240 and amencium-241 activities detected in each of the three 
boreholes generally decreased with depth, indicating the sources of these radionuclides are likely 
present in or near the surface The maximum plutonium-239/240 activity (1 5 pCdg) was 
observed from the 0 to 12 foot sample interval in borehole BH3587 Borehole BH3687 was 
observed with 1 7 pCdg uranium-238 from the surface to 5 feet and 2 2 pCdg uranium-238 at a 
depth of 18 to 20 feet (see Figure 2- 1)  

For completeness, the sum-of-ratios method, as defined in RFCA, was applied to the subsurface 
soil samples collected from the boreholes to evaluate potential dose from multiple radionuclides 
Results of this evaluation indicate that the RFCA Tier I subsurface soil action levels for 
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SAMPLE 
DEPTH 

(ft) ANALm 

radonuchdes were not exceeded for any of the ffieen samples collected However, it is 
anbcipated that uramum acbwbes in subsurface sod umried~ately beneath T- 1 will exceed RFCA 
Tier I subsurface soil actlon levels Sod samples will be collected dunng excavabon of the trench 
for evaluation of m&onuclides to d e t e m e  extent of excavation 

TABLE 2-2 
SUMMARY OF RADIONUCLIDE RESULTS FOR SUBSURFACE SOIL 

BH3487 

1 
I I I 

8 to 14 7 Plutoruum-239/240 

17 to 18 Plutomum-239/240 

1 18 to 19 I Amencium-241 

BH3687 0 to 5 Amenctum-24 1 

I I 

-I_ 

38 0 03 

0 12 38 

0 to 5 

0 to 5 

5 to IS 

I 

252 

103 

~menciurn-241 I 0 03 I 38 

I 0 53 

1 7  
I Plutoniurn-239/240 

Uranium-238 

BH3587 I Oto 12 I Americium-241 

i 18 to 20 i hencium-241 

18 to 20 Plutonium-239/240 

I 12to 15 I Amencium-241 

38 

252 
i 0 04 

0 03 

I 

0 06 

0 40 38 

1 5  I 252 

0 02 I 38 

I 12 to 15 I Plutonmrn-239/240 I 0 06 I 252 

* Based on an annual dose limit of 15 millirem to a hypothetical future resident 
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Soil Gas Survev 

Soil gas samples were collected at depths of five and ten feet below ground surface at 25 sample 
locations around the penmeter of the trench to screen for total volatde orgmc compounds 
("VOCs) usmg an organic vapor analyEr No samples were collected withm the trench 
bounhes  because of the suspected presence and potenbal hazards associated with pyrophonc 
uranium The soil gas survey results are presented m Figm 2-3 

Elevated levels of TVOCs were detected m 19 of 25 sample locahons ranging from 11 parts per 
rmllion (ppm) to 1,999 ppm at site 020 The TVOC levels detected north of the trench boundary 
were generally hlgher than those observed to the south The hghest TVOC result was measured at 
sample location 020, approximately 25 feet south of the southern trench boundary To the north of 
the trench hlgher TVOC readings were encountered in boreholes further from the trench (006A and 
009A) The survey results do not show a defimte trend in TVOC concentrahons with depth or 
locabon in the vicinity of the trench Based on the llrmted data obtatned, no source from within the 
trench area was identified This conclusion was based on cornpanson of the soil gas survey data 
with that from other areas with known VOC sources The sod gas survey was performed in the 
spnng of 1995, the wettest spnng 111 25 years Although sod gas surveys are unreliable if 
conducted when the vadose zone contams htgh water content and the water table is htgh, it is 
reasonable to conclude that T- 1 is not a major source of TVOCs 

Electromametic and Ground Penetratinp Radar Survevs 

Two electromagnetic surveys were performed to locate bmed conductwe objects and define the 
trench boundanes Both surveys idenbfied anomalies representing areas within the trench most 
likely to contam buried metallic objects The anomalies were identified in the west end, and to a 
lesser extent in the east end of the trench The anomalies vary in size from 10 to 24 feet wide and 
indicate that the trench is approximately 200 feet in length 

Ground penetrating radar surveys were performed to detemne the extent of T- I The surveys 
indicated that the trench width varies from 10 to greater than 20 feet The GPR survey results 
show that the trench is approximately 6 to 10 feet deep The geophysical survey results are 
consistent with information obtained from the interviewed employees formerly associated with T- 1 
acti vi ties 

3 0 PROJECT APPROACH 

The proposed accelerated action wtll entail excavating drums containing depleted uranium chips in 

lathe coolant, associated radiologically contaminated soils, and other wastes and debris from T- 1 
Materials will be segregated as they are removed from the trench, and further segregated in a 
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stagmg area Depleted uranium chps w d  be stabdmd by encapsulation to address theu potentral 
pyrophoncity Associated radiolog~dy contarmnated solis wdl be excavated, treated if necessary, 
and staged for off-site &psd The project wlll be conducted in accordance with the RFCA 
guidehes, DOE Orders, and RFETS policies and procedures The project will also utdm lessons 
learned from previous accelerated acttons conducted at RFETS and other DOE - complex sites 

Process selection - Several altemattve processes for the stabilrzation of the potentrally 
pyrophonc depleted u m u m  wastes were evaluated for this project The processes evaluated were 
thermal oxldahon, chemcal oxlchon, and stab-on by encapsulation All three processes 
have been successful m convertmg pyrophonc urmum to a stable, non-mhve form Thermal 
oxidat~on r q u m  extensive off-gas treatment to control emssions Chemcal omdatton can 
produce both chlonne and hydrogen gas dunng the process and may not be appropnate for the 
anhcipated rmxture of sods, lathe coolant and other unpwttes Both thermal and chermcal 
omdabon would produce waste streams in addlhon to stabllrzed uramum oxide These waste 
streams would reqm further stabhatlon or treatment pnor to l sposal  Thermal and chermcal 
oxldation would both requlre pre-treatment of the waste, and separatlon of coolant, soils, and 
other matenal from the depleted m u m  Stabhatton of the uraruum chps by cementahon type 
processes was selected based on the simplicity of the process, its ability to handle uramum chips 
coated with lathe coolant and rmxed with soil and debns, and its hstory as a safe, proven 
technique for converbng the depleted urmum to a non-reactive form 

3 1 Proposed Action Objectives 

objectms of the proposed accelerated action are to remediate the nsk posed to future users of the 
site by removing and stabllizing the potenhally pyrophonc uranium from the trench and removing 
and treating (if necessary) contarmnated debns, soils, and other material that may be contained in 
the trench Radiologically contammated matenals above RFCA Tier I action levels (except if the 
Iirmtmg conditions descnbed in section 3 2 1 are met) will be removed from the trench, treated as 
necessary, and staged for disposal Upon completion of the accelerated action, the trench will not 
contam depleted uranium or soils contammated above RFCA Tier I action levels for radionuclides 
or VOCs, and the T- 1 area will have been reclaimed to pre-excavation conditions 

3 2 Prouosed Action 

This action will involve excavating both the drums of depleted uranium chips and approximately 
250 cubic yards of soil associated with the depleted uranium in the west end of the trench and 
excavating the debns and associated potentially contaminated soils (1,000 to 1,500 cubic yards) in 

the eastern two-thirds of the trench Potentially pyrophoric uranium chips will be stabilized in a 
cementation-type process to remove the hazard of pyrophorictty along with contammated soils 
associated with the uranium above Tier I action levels for radiological activity Other wastes 
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suspected in the west end of the trench such as cemented cyamde solubons (10 drums) and “stdl 
bottoms” (1 drum) will also be excavated, sampled, treated as necessary, and staged for 
appropnate off-site l sposal  

Soils will be screened, segregated and stockpiled If present, and of sufficient volume to warrant, 
VOC-contmnated soils above Tier I action levels w d  be staged for subsequent treatment uslng a 
low temperature therrnd desorpuon remediauon technology Upon atmnment of thermal 
desorpuon unit (TDLJ) performance goals, the treated VOC soll wlli be bacIcf3led mto the 
excavaon following analysis to conf i i  contarmnant concentrahons are below the TDU 
performance goals to be detemned 

Ralonuclide contamrnated soils will be segregated, stockpiled, and staged for lsposal 
Radiologically contarmnated soil below the WCA Tier LT acbon levels wdl be returned to the 
trench Radiologically contarmnated soil below Tier I and greater than Tier II levels will be 
disposed of offsite or returned to the trench withm a geotextile fabnc The ge0text.de fabnc will 
allow for future retneval of the soil if requlred The remamder of the trench will be filled with 
clean backfill, and the top 6 inches will be covered with topsoil The trench and associated areas 
used for the accelerated actlon activitles will be reclamed 

3 2 1 Excavabon 

Conventional excavation techniques will be used to remove the soil, drums, debns, and 
contarmnated soils at the T- 1 site Excavation equipment will consist of a track-mounted 
excavator, backhoe, andor front-end loader The excavator bucket will be equipped with brass or 
bronze teeth to m n m z e  spark-potential while handling drums contamng depleted uranium 
Drums will be removed from the excavation individually, one-at-a-bme, in order to mnirmze 
exposure to workers, environment, and the public Site controls will be utilized for both intact and 
non-intact drums, as specified in the Field Implementation Documents Standard fire prevention 
and suppression techniques for pyrophonc metals will be utilized Extmguishing agents for the 
potentially pyrophonc depleted uranium chips will be located immediately adjacent to the 
excavation site and ready for use Soils, drums, and debns will be moved in dump trucks, roll- 
offs, or by sirtular transport to a staging/segregation area, described in Section 3 2 2 

During drum and soil handling activities, dust minimzation techniques, such as water sprays, ~ 1 1 1  
be used to minimze suspension of particulates In addition, earth-moving operations will not be 
conducted during periods of sustained high winds The RFETS Environmental Restoration Field 
Operations Procedure FO 1 Air Monitoring and Particulate Control, will be incorporated into the 
project Air monitoring for radioisotopes, VOCs, and particulates will be performed throughout 
the project 
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When the excavabon is inactwe, such as downbme or the end of work slufts, exposed drums in the 
trench will be covered with sod and potenfially pyrophonc materrals will be contamed in a fire-safe 
configur&on 

At the mmplebon of excavabon, vedicmon samples wdl be collected dong the base and sides of 
the excavabon to d e t e m e  the post-acbon condlbon of the subsurface sods Samples wdl be 
analyzed accordmg to the Samphg and Analysis Plan (SAP) l b s  samplng will be performed 
after an mhal normnal s a  rnch scrape below the drums and debns to clear the trench bottom of any 
slough matenal Vsible stamng whch may extend beneath the trench bottom WLII also be 
removed pnor to collectmg samples If andflcal results indcate that contarmnahon is present 
above Tier I achon levels, further excav&on and samplng wxll contmue untrl the clean-up target 
levels hsted in Table 3-1 have been met, or the lrmhng condrtron (top of unweathered bedrock) is 
met 

If contarmnatlon 1s encountered below the bottom of the trench, the excavatlon will be hmted to the 
hghly weathered bedrock, one to three feet below the alluvial/bedrock contact, or to the depth of 
groundwater, If encountered Unweathered bedrock will not be excavated An orgamc vapor 
analyzer and a field instrument for the detecaon of low energy rdmon (FIDLER) will be used as 
field screerung tools to guide excavmon acbvities before collection of the excavaoon venficatlon 
samples 

Cleanup target levels used for the excavatlon achvihes are the RFCA Tier I soil action levels (DOE, 
1996) for ralonuclides, cyanide, and VOCs, if encountered These action levels were 
incorporated to reduce risk to future site workers and users of the site, and to prevent degradation 
of groundwater quality above the RFCA Tier I groundwater action levels (DOE, 1996) Table 3- 1 
lists the radionuclide, VOC, and cyanide cleanup target levels for excavation per RFCA (DOE, 
1996) The contarmnants listed in Table 3-1 are the potential chermcals of concern for the project 
This list was developed by assessing the historical data, retired worker interviews, and waste 
records from the site, and by the use of process knowledge to ascertarn what contammants existed 
in the drums that were initially buned at the site 
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Radiological monitonng of the soils will be performed for protechon of the workers, the public, 
and the environment in accordance with 10 CFR 835 and the RFETS Rad~olog~cal Controls 
Manual (K-H, 1996) If levels of radioachvity are encountered in the sod greater than three bmes 
background, the soils will be segregated and further samphng and evduahon wdl be performed to 
compare radioisotopic concentrahons with RFCA subsurface s d  achon levels 

Based on avadable site charactenzatron data, no recoverable free product is expected in the trench 
Free product, if present, would likely remam in the soil when excavated and small lenses or 
pockets when disturbed dunng excavation will be absorbed by surrounchng soils Visibly smned 
areas of the excavation will be removed If a sufficient amount of recoverable VOC or other 
hydrocarbon free product is encountered, the free product would be contamenzed, charactenzed, 
and appropnately disposed offsite 

Based on historical groundwater level measurements in the viciruty of T-1, groundwater is not 
expected to be encountered dunng excavation activitles If groundwater and/or incidental water is 
encountered dunng excavation, a field pump will be used to transfer the water into a temporary 
storage container onsite 

As part of the Mound Site Source Removal project, a culvert extension within the existing Central 
Avenue ditch, located north of T- 1, has been installed which will rtunimze local groundwater 
recharge to the T- 1 area Surface water monitoring will be performed dunng excavation activities 
using existing automated stations near the site, and storm water run-on and run-off around the 
excavation will be controlled with the use of berms 
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3 2 2 Stag indSep  2 s  

Drums conmmng waste matenals, drum fragments, debns, etc will be evaluated for inclusion into 
the s t a b i m o n  process and segregated accordmgly Liquids and sludge, if encountered, will be 
segregated and managed appropnately Urantum ch~ps  to be stabilmd, debns, and other waste 
matends wdl be transported to the treatment area Wastes not suitable for stabilizatlon will be 
packaged and d~sposed of appropnately 

Drums contatnmg waste matenals, drum fragments, debns, etc will be segregated based on field 
scmmg Each drum or amfact wdl be evaluated, and rnventoned First, matenals will be 
segregated accordmg to suspect radxological contarmnatlon, suspect hazardous contarmnauon, or 
suspect rmxed contammaon (contarmnated with both a mhological and hazardous component) 
Drums will be inspected for labels, marlungs, texture, color, and any other informatlon which may 
assist in identlficatlon Solid rnatenals will then be segregated and assigned to one of the following 
waste types depleted uran~urn chips and tumngs, cemented cyanide wastes, suspected "classified" 
-facts, debns, wastes potentlally contamng hazardous constltuents, or unknown matenals 

Drums idenbfied as contamng uraruum chlps, and/or uraxuum chlps in a soil matnx will be 
contamenzed and transported to the treatment area for s tab l lmon These materials and wastes 
should be easily identdiable by visual inspecuon, radiatlon screening, and by their location witlun 
the trench 

Cemented cyanide wastes will be re-packaged and sampled in accordance with the SAP Sampling 
results will be used to venfy the matenal waste type, charactenze the waste for applicable storage, 
disposal, and treatment options (if required), andor resolve whether the present waste form is 
acceptable for disposal The re-packaged waste matenal will be stored In a Temporary Unit (TU) 
established for storage of wastes during this project 

Artifacts suspected as being "classified" items will be immediately isolated and packaged 
appropnately The RFETS Classification Office will be contacted to remove the artifact, and store 
it in a secure location 

Miscellaneous debns is expected to include compatible matenals such as waste personal protective 
equipment (PPE), wood, rubber, plastics, paper, and glass excavated from the trench These 
items will be visually inspected for stains or discolorations, in addition to radiological and volatile 
organic screening In general, these items are anticipated to be low level radioactive waste 
matenals unless hazardous charactenstics are indicated These materials will be packaged 
appropriately with like waste forms for disposal 
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Matenals whch cannot be immdately idenbfied wdl be contamerued, and sampled to iden* the 
contents Once the matenal is idenhfied, i t  wdl be dqosed of properly 

Liquids and sludge, if encountered, wll be segregated and managed appropnately The excavated 
contamers will be inspected for labels, marlangs, or other mfo-on whch may m&cate its 
contents The liquiddsludge will be screened for radrolog~cal and volat.de orgamc contamma~on 
and will be re-packaged if required, m order to ensure contamer mtegr~ty After contamer mtegnty 
is assured, the liquids will be stored withm secondary contamment. If the hquddsludge cannot be 
idenhfied, the matenal will be sampled to d e t e r n e  its charactenstm 

Dunng the excavahon, exposed soils wdl be screened for volatde orgmc compounds and 
radioactivity using appropnate instrumenaon and analysis Sods that appear stamed or 
discolored or appear to possess chermcal or dologcal  contammaon wdl be automahcdy 
segregated as suspect-contammated to ensure waste rmmnumon Sods suspected to be clean will 
be staged and stockpiled for reuse in bacHiUlng and restorahon of excavmons Samphng of 
suspect-clean soil and suspect-contammated sod w d  be performed accodng to the SAP 

Soils excavated directly from the areas of the trench contamng waste drums, debns, etc may 
possess hazardous or radiological charactenstxs It is antmpated that T-1 received contamers as 
well as many loose items Visual indxators may include rmsceUanmus debns and pmculates 
mxed in with soils, staining and discolorahon, odors, or other in&cahons from field instruments 
that indicate the soils may be contarmnated 

Soils suspected to be either radiologically or VOC-contammated wdl be temporanly staged m either 
roll-off contamers or contarmnated soil Stockpiles (CSSs), m the northeast trenches area This site 
was chosen because it is relatively flat and contams support balers and utilities from the previous 
environmental restoration projects at RFETS The CSSs will be designed to contam the 
contammated soil and mnixruze wind blown lspersion and storm water interaction with the soil by 
using concrete bamers and a water-resistant tarpauhn In adhtion, a plastic lined ditch will be 
constructed surrounding the stockpile to capture local stormwater Storm water collected from this 
ditch may be used to control dust on soils awatmg treatment or will be collected for onsite 
treatment at the Consolidated Water Treatment Facility (CWTF) in Building 89 1 &r monitonng 
for VOCs, particulates, and radioisotopes will be performed dunng staging of soils in the CSSs 
Dust minirmzation will be performed dunng the staging of soils in the CSSs and a water-resistant 
tarpaulin or equivalent will be placed after daly stockpiling operahons 

Water collected from the excavation or from within the CSS bermed areas (if any) will be managed 
as incidental waters per site procedure l-C9l-EPR SW 01 If the water requires treatment, it Wil l  

be treated in the CWTF located in Building 891 Following treatment, the water will be sampled 
and released in accordance with discharge criteria 

- -  
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3 2 3  Treatment 

A stabhafion process will be uthed as appropnate to encapsulate uramum metal chps, and 
incidental ra&oactwely c o n m a t e d  sods, and other low-level mhoachve debns associated with 
the depleted m u m  recovered from the trench R&ologically contarmnated soil and debns above 
RFCA Tier I acfion levels, not intmately associated with the depleted uranium waste, will be 
excavated, treated If necessary, and staged for d~sposal Stabihmon involves mxlng the wastes 
with a stab-on agent to form a sohd monolith EncapsulaQon withm the monolith isolates the 
urmum from oxygen and moisture, renderrng it stable and non-reactwe Stabilizafion techques 
can be sensihve to the presence of oils or solvents If these matenals are detected, the stabilizaQon 
rmxture may be rnoddkl, or the olls/solvents may be separated and contamenzed Following 
stabilmbon, the monolith will be sampled to support off-site lsposal waste acceptance cntena, 
and will d u d e  analysis by the EPA Toxlcity Charactenstx Leaching Procedure (TCLP) for 
metals, VOCs, and reactivity These actwifies will be conducted within a temporary contamment 
structure 

The temporary structure (e g , Sprung Instant Structure) would provide a sealed environment for 
perfomng treatment oper~ons  The structure would be constructed near T- 1 with secondary 
contamment for spill control, and would be equipped with a high efficiency pmculate a r  (HEPA) 
filter system to control potentml arborne contarmnants The structure wouia be constructed of 
flame retardant matenals and would be designed to shed snow and withstand high winds and had 
in accordance with RFETS buillng codes and standards 

As a conhngency, i f  sufficient VOCcontamnated soils and debns are present to justify the 
expense, a low-temperature TDU will be used to remove the VOCs from contarmnated soils in a 
non-destructive manner If thermal desorption is used, the TDU will be sirmlar to that descnbed in 

the Mound PAM (DOE, 1996), and the performance goals for the VOCs would be as discussed for 
the Mound project Soil would be staged pending mobilization of a TDU 

3 2 4 SiteReclamation 

At the completion of remediation activities, radiological surveys of the T- 1 Site excavation and 
treatment areas will be performed and the areas will be revegetated Radiological surveys of the 
equipment will be performed per the RFETS Radiological Control Manual (K-H, 1996) prior to 
release from RFETS Excavation stabilization, and all other treatment support equipment will be 
decontaminated Revegetation will be performed in accordance with guidance from RFETS 
ecologists using approved seed mixtures 
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3 3  

Due to the contarmnants present m T-1, tlus project falls under the scope of the Occupatlonal Safety 
and Health Ahmstrahon (OSHA) construchon standard for Hazardous Waste *Mons and 
Emergency Response, 29 Code of Federal Reguhons (CFR) 1910 120 Under tlus standard, a 
Site-Specific Health and Safety Plan (HASP) wdl be developed to a d h s  the safety and health 
hazards of each phase of site operaaons and spec@ the requirements and procedures for employee 
protecbon In ad&Qon, the DOE Order for Construchon Project Safety and Health Management, 
5480 9A, applies to this project Tlus order reqm the preparatton of Actmty Hazard Analyses 
(AHAs) to idenhfy each task, the hazards associated with each task, and the precauhons necessary 
to mtlgate the hazards The AHAs will be included 111 the HASP 

An Activity Control Envelope (ACE) process is bemg utdlzed to develop the safety envelope for 
perforrmng the T- 1 remdahon The ACE team consists of a group of indwiduals with vaned 
training and backgrounds relevant to the T-1 project, and includes subject matter experts on treatlng 
potentially pyrophonc depleted uranium, nuclear safety, health and safety, radlatlon control, 
excavation processes, waste handhng and treatment, as well as the DOE project representatwe 
The ACE team will evaluate associated hazards for each of the acfiviks These analyses will be 
incorporated into the HASP A nuclear safety analysis is also being performed for the T- 1 project 
in parallel with the ACE review The nuclear safety analysis will consider the safety of site 
workers (project and collocated) and off-site populauons Any specfic requirements of the nuclear 
safety analysis that are not covered by the ACE hazard analysis will also be incorporated into the 
HASP The ACE process is evaluatmg special safety and radiological concerns of handling 
depleted uranium drums in an unknown con&tion and configurahon, including fire hazard, 
radiological and chemcal exposure 

This project could expose workers to physical, chemcal, and low levels of radiological hazards 
Physical hazards include those associated with excavation activities, use of heavy equipment, 
noise, heat stress, cold stress, and work on uneven surfaces In addition, there is potential for a 
uranium chip fire Fire safety will be addressed in the HASP and in a job-specific fire prevention 
and response plan 

Physical hazards will be rmtigated by engineering controls, admnistrative controls, and appropriate 
use of PPE Chemical hazards will be mitigated by the use of PPE and administrative controls 
Appropriate skm and respiratory personal protective equipment will be worn throughout the 
project Routine VOC monitoring will be conducted with an organic vapor monitor for any 
employees who must work near the drums of waste or related contaminated soil 
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The HASP detads project “radiological hold points,” to address contarmnated debns, contammated 
drums, or removable contammmon above limts Radiahon momtomg will be rncluded m the 
HASP per the RFETS Radiologcal Control Manual (K-H, 1996) 

If field con&bons vary from the planned approach, (le unexpected con&bons) an acbvity hazards 
analysis wlll be p ~ p a r e d  for the exlsbng cmumstances and work wdl proceed accordmg to the 
appropnate control measures Data and safety controls wlll be contmually evaluated Field 
&ologml screerung wlll be conducted using radologcal mtnunents appropnate to detect 
surface contarmnmon and u b o m e  rachoacbvity As requlred by 10 CFR 835, W m o n  
Protecbon of Occupabonal Workers, all applicable implemenbng procedures will be followed to 
insure protecbon of the workers, collocated workers, the public, and the environment The HASP 
will descnbe the a r  monitonng eqwpment to be used to monitor for d a b o n ,  VOCs, and 
partmdates h momtonng will be performed in accordance with apphcable procedures whlch 
includes project site and penmeter (Radroachve Ambient Au Momtonng Program -1) 
monitonng throughout project durabon Dust mnimzabon techruques will be used to control 
suspension of contammated soils and particulates &r monitonng acbvitm may vary dependent 
on field achvibes 

3 4 Waste Management 

Stabihzed depleted uranium chips and associated soils and metal debns, e g drum carcasses, will 
be packaged to meet the waste acceptance cntena (WAC) of the receiving facihty, and will be 
stored onsite pendmg final off-site disposition at either a low-level or low-level myred waste 
repository Waste associated with the stabilizahon process will be screened for ra&ological 
contamnation If this waste is not radioactive or RCRA hazardous it may be placed m a sanitary 
waste landfill 

Metal and other debris including empty drums will be decontarmnated if possible andor practical, 
and placed in the on-site landfill If the debns cannot be radiologically decontarmnated, it will be 
sized and packaged for off-site disposal as low-level waste Sizing will be performed with 
equipment designed (e g portable hydraulic drum crushers) and people tramed to perform that 
function HEPA filters (if any) from the temporary stabilization facility may contam low levels of 
radionuclides and will be managed on-site until they can be sent off-site to an approved disposal 
facility Any secondary wastes generated as part of this proposed action, such as personal 
protective equipment (PPE), will be characterized based on process knowledge and radiological 
screening Wastes identified as non-radiological and non-hazardous will be disposed in a sanitary 
waste landfill Wastes identified as hazardous or low level/low level-rmxed will be stored on-site 
pending shipment off-site to an appropriate disposal facility Wastes will be managed, recycled, 
treated, and /or disposed of in accordance with RFETS policies and procedures, and in accordance 
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with apphcable Federal, State and I d  laws and regulahons The Closeout Report for the project 
will document the types, volumes, and dispositxon of all wastes generated by th~s project. 

4 0 ENVIRONMENTAL IMPACTS 

The Nmonal Environmental Pohcy Act (NEPA) requrres that actlons conducted at the RFETS 
consider potentlal impacts to the enwonment The no acaon altematlve was not considered The 
no acbon alternatlve is unacceptable because it would result 111 no improvement to the contarmnated 
soil resources or the nsk to the e n m m e n t  of leawng the waste m place 

There are no contrnuing long-term 
impacts associated with the project will be mugated by dust suppression techmques and excavatlon 
controls h r  quality impacts are lscussed further in secbons 5 1 1 and 5 2 7 Dusts generated 
dunng the stabilmhon process will be controlled by engmexmng controls, includmg use of a 
temporary structure to cover the segregaQon and stabhzatlon process area. Surface water and 
groundwater quality and wetlands lmpacts are not antmpated The excavatlon area will include run 
on and run of f  controls to prevent stormwater from contactlng the wastes Only hrmted, temporary 
changes to groundwater flow (if any) are antmpated due to the small area excavated, and the depth 
of excavahon, wbch  wlll be above the average groundwater table Clearance for concerns related 
to the Migratory Bud Treaty Act and threatened and endangered species will be obtamed from 
RFETS ecologists pnor to any constructlodexcavatxon actlvity 

quallty impacts after the project is complete Short-term 

The excavahon and stabilizatxon areas have been disturbed over the past forty years Ths action is 
not antxcipated to have d w t  or mdrrect, or irreversible and lrretnevable impacts to natural 
resources at RFETS and ultimately the action will improve natural resources by removing a known 
radiological contamnation source Revegetatxon will mtigate any impacts caused by this action 
and the previous disturbances Impacts to the soil's ability to support vegetation following 
excavation and backfill will be addressed Topsoil of sufficient quality will be utilized to support 
revegetahon Given the relatxvely small area of excavation and backfill, and the project's short 
duration, impacts to fauna will also be limted and of short duration Because the project is located 
away from any surface water, wetlands, or habitat suitable for the threatened and endangered 
species known to inhabit RFETS, impacts to threatened and endangered species and rmgratory 
birds are not anticipated Penodic surveys for these species will be conducted per RFETS 
procedures Historic and cultural resources are not present at the T- 1 site 

Human health impacts are addressed through requirements for worker protection, and requirements 
to control the dispersion of contamination to air, water, and soil The native vegetation has already 
been disturbed A net improvement in resource quality will occur and will be consistent with both 
the short and long term uses anticipated at RFETS Cumulative impacts will be extremely limited 
or nonexistent due to the project's short duration Areas disturbed during the project will be 
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revegetated per guidance from RFEiTS ecologists fistonc impacts to sod and potenhal impacts to 
groundwater will be reduced 

5.0 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

RFETS accelerated acbons performed under a PAM must attarn, to the maxmum extent 
pracbcable, federal and state applicable or relevant and appropnate requu-ements (ARARs) For 
that reason, the substantwe attributes of the federal and state ARARS must be idenhfied 

In adltion, RFCA incorporates sechon 121(e)(l) of CERCLA so that the procedural requmrnent 
to obtam federal, state, or local pemts is waved for accelerated achons conducted in the buffer 
zone (RFCA ‘1[16 a ) T-1, the contamment building, and any temporary units (TUs) will all be 
located in the buffer zone For each p e m t  waved, RFCA requu-es idenbficahon of the 
substantwe requirements that would have been imposed in the p e m t  process (RFCA p17) 
Further, the method used to attan the substanhve pemt requirements must be explaned (RFCA 
1 1 7 ~ )  The following discussion is intended to complement other descnptions provided in this 
P A M  in a manner that satisfies the CERCLA p e m t  waver requuements 

5 1 Chermcal-Specific Requirements and Considerations 

The only chemcal-specific ARAR idenufied was the National Ermssion Standards for Hazardous 
h r  Pollutants (NESHAP) for Emssions of Radionuclides Other Than Radon From Department of 
Energy Facilitxes In addition, the RFCA Actlon Levels and Standards Framework for Surface 
Water, Groundwater, and Soil (ALF) Tier I subsurface soil action levels were rdenbfied as to-be- 
considered 

5 1 1  NESHAPs 

40 CFR Part 6 1, Subparts A and H (Colorado Code of Regulations (CCR) 5 1001-3, Regulation 
No 8, Part A, Subparts A and H) are the applicable NESHAP This regulation requires lirmtation 
of RFETS radionuclide emssions to meet an annual public dose standard of 10 mllirem (mrem), 
monitoring of significant emssions points, EPNCDPHE notrfication and approval (state perrmt) 
prior to construction or modification of radionuclide sources with emssions exceeding a 0 1 mrem 
threshold, and annual reporting of the site’s radionuclide emissions which demonstrates 
compliance with the 10 mrem standard 

The estimated maximum radionuclide dose to the public from this project will be approximately 
0 20 mrem effective dose equivalent (EDE) This result represents a prelimnary estimate based on 
radionuclide emssions from excavation and from exposure of radionuclides to the atmosphere over 
the course of the project (no emission control has been assumed) It does not include additional 
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emssions that may occur due to matenal haudhg acbvibes, stwkplles, and resuspension from 
wind erosion The dose was estmated for the most impacted off site mchvidual uslng the EPA 
approved CAP88-PC &spersion model 

Ambient a~ momtonng data collected dunng an earher Emdahon project suggests that the actual 
dose to the pubhc could be lugher than the dose estimated m thls p ~ h a r y  analysis due to 
uncertsunhes 111 the es-on of the source term and the p d c t w e  capabihty of the CAP88-PC 
model Assurmng a factor of 10, as suggested by this data, an EDE of approximately 2 0 mrem 
would result 

In a a h o n ,  there is a potenhal that some of the depleted urmum matenal may bum upon exposure 
to the atmosphere whch would cause addhonal dose Thrs eshmated dose increase could be as 
much as 0 005 mrem per lulogram uranium burned 

Because the proposed remdabon of Trench 1 is a CERCLA project, EPNCDPHE notification 
and approval is only being requlred through the PAM process and not as part of obtamng any state 
or federal pemt, even though the estunated dose from the project exceeds the 0 1 mrem threshold 
Records will be kept, as needed, of project parameters sufficient to estlmate dose for annual 
compliance reportmg 

The prehmnary evaluabon has not attempted to specifically estlmate mhonuclide emssions that 
could be released from the treatment enclosure or thermal desorpnon unit, if needed If 
uncontrolled ermssions from any point source are estimated to exceed 0 1 mrem, source 
rnonrtonng is required and will be implemented 

In summary, the T- 1 project emssions, when combined with other RFETS emissions cannot 
exceed 10 mrem to any member of the public in any year 

5 1 2 Acuonkvel Framework 

The Tier I subsurface soil action levels provided in the RFCA ALF were considered and adopted as 
the cleanup target levels for uranium and cyanide Simlarly, if sources of VOCs are encountered, 
the ALF Tier I subsurface soil actions levels will be adopted as the cleanup target levels (See 
Table 3- 1) 

The ALF subsurface so11 action levels for radionuclides are based upon the approach taken in 

DOE'S notice of proposed rulemalung, Radiation Protection of the Public and the Environment, 10 
CFR Part 834, (see 58 FR 16268). and in EPA's staff working draft of the EPA Radiation Site 
Cleanup Regulation, 40 CFR Part 196 Because neither the ALF, the proposed 10 CFR 834 or the 
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draft 40 CFR 196 are duly promulgated, they cannot be ARAR but were considered when 
subsurface sod actlon levels were selected 

5 2  Actio 1 s  -specific n ide t n 

The followmg action-specific requrrements and considerahons were evaluated specific to the T-1 
Project 

Defimtlon of Remdabon Waste 

Land Disposal Restncbons 
Contamment Burldng 
Contammated Soil Stockpiles 

Debns Treatment 

IdenMicauon and Llstlng of Hazardous or TSCA (PCB) Wastes 

Temporary Umt Tank and Contamer Storage 
Particulate, VOC and Hazardous Au- Polluhon Ermssions 

5 2 1 Remediahon Waste 

In RFCA remediation waste is defined as all 

(1) 
(2) 

(3) All hazardous substances 

Sold, hazardous, and muced wastes, 
All media and debru that contain hazardous substances, luted hazardous or 
muced wastes or that exhibit a hazardous charactensac, ana’ 

generated from activities regulated under this Agreement as 
(See RFCA 1825 b f )  

CERCLA response action 

A parallel definition is also found in 40 CFR $260 10 As such, the definition of remediation 
waste is applicable to all wastes, environmental media (soil, groundwater, surface water, 
stormwater and air) and debris generated in conjunction with this action 

5 2 2 Identification and Listing; of Hazardous or TSCA (PCB) Wastes 

The depleted uranium IS exempt from RCRA as a source material (See 42 U S C $6903 (27)) 
Regardless, the pyrophonc depleted uranium is sufficiently sinular to wastes that exhibit ignitible 
or reactive characteristics to warrant physical handling in a manner that attans relevant and 
appropnate ARARs, to the maximum extent practicable, for as long as the uranium remains 
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pyrophonc The relevant and appropnate management ARARs are idenhfied below m sechons 
5 2 4 ,  525 ,  and 5 2 6  

The hstoncal record m&cates that 10 drums of cemented cymde wastes were &sposed in T- 1 
The cyamde wastes could have ongmated from either hsted electroplatmg sources or non-hted 
heat m t m g  achvihes conducted m Buddmg 444 Because of the uncertsunty as to the source, any 
cymde waste, SoiYwaste mture, debns or wastewater will be considered potenbally reactwe unhl 
tested and deterrmned otherwise (See 40 CFR $261 23(a)(5)) Where appropnate, any cyanide 
waste, soivwaste muttures, debns, or wastewater will be evaluated for other hazardous 
charactenstxs 

The operatmg record reveals only one instance where a smgle drum of “sbll bottomsy’ was 
disposed in T-1 ”Ius o c c u r r e d  dunng a penod where matenal idenbfied as “perclene stdl 
bottoms” were roubnely taken to the Mound Site This drum ongmated i~ Building 444 where 
&strllabon of lathe coolants also occurred Given the doubt about T-1 as a source of VOC 
groundwater contarmnmon, ident&ation of any RCRA listed waste codes as ARAR is not 
presently just~fied If T-1 is idenhfied as a source of tetrachloroethene or tnchloroethene 
groundwater contammatron, appropnate ARARS, (e g , Fool stdl bottoms from the recovery of 
tetrachloroethene or tnchloroethene used for degreasmg) will be identlfied as ARAR to sod 
excavahon and disposihon 

Because charactenzatron of the contents of the trench has not been performed, provisions are being 
made to segregate matenals removed from the trench and, pursuant to the SAP, to screen the 
matenals for unknowns If the screens inlcate possible listed or charactenstic hazardous wastes 
or the presence of PCI3s above 50 ppm, additional charactemation will be performed and the 
matenals will be managed in accordance with applicable or relevant and appropnate RCRA or 
TSCA substantive requirements The screens will also be used to detemne if identification of 
additional Tier 1 subsurface soil action levels is required 

5 2 3 Land Disposal Restrictions 

Any waste, soiVwaste mxture, debris or liquid that is identified as a hazardous waste requires 
treatment to the Land Disposal Restrictlons (LDR) levels for wastewater or non-wastewaters, as 
appropriate (See 40 CFR (3268 40 Treatment Standards for Hazardous Wastes) 

For reactive cyanide waste, soiVwaste rmxtures, debns or liquids, treatment to the LDR levels for 
wastewater or non-wastewaters IS required 
Hazardous Wastes, D003, Reactive Cyanides Subcategory) D003 reactives are not subject to 
evaluation of underlying hazardous constituents (See 40 CFR $268 40(e)) 

(See 40 CFR (3268 40 Treatment Standards for 
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Remdauon wastewaters generated d u g  remedmon will be transferred to the CWTF (Bddxng 
89 1) for treatment If these remedmon wastewaters contam hsted RCRA hazardous wastes or d 
the remedmtxon wastewaters exhxbit a RCRA charactertstrc, the RCRA hazardous waste codes 
would not be apphcable or relevant and appropnate because these waste waters arc CERUA 
remdabon wastes being treated 111 a CERCLA treatment umt The CWTF will treat the 
m m d m o n  wastewaters to meet apphcable surface water quality standards under a Naonal  
Pollubon Discharge ElimtnaQon System ARARs framework 

Any waste generated as the result of treatment of a listed waste wdl be assigned the comsponclmg 
waste code Wastes generated as a result of the treatment of waste water will also be evaluated to 
de temne d they exhibit a hazardous charactensbc 

5 2 4 Contrunment Structure 

Waste, soil/waste and debns treatment will be conducted in a temporary contamment structure 
The requirements include design cnteena, operating stanfix&, m d  closure standxds (See 40 CFR 
$264 1100) 

The design cntena for the contanment structure requlre that the structure be an enclosed, self- 
supporbng structure with a durable pnmary b m e r  that is compabble with the wastes being 
managed The building must assure contmnment by preventmg exposure to the elements, (e g , 
precipitahon, wind, run-on) and be of sufficient structural strength to accommodate local 
geotechnical considerations, climauc conditrons, and operauonal stresses 

For limted management of liquids in the contamment structure, secondary contamment appropriate 
to the types and quantities of liquids to be managed will be idenbfied during design of the 
containment building and implemented as part of construction 

Operabonally, the pnmary bamer must be maintaned free of significant cracks, gaps, corrosion or 
other detenoration The level of waste within the contamment must allow some freeboard above 
the waste The structure must be operated to prevent tracking of wastes from the unit by personnel 
and equipment 
controlled to a no visible ermssions level 

Fugitive dust emissions from doors, windows, vents, cracks, etc must be 

For closure of the containment structure, all wastes and contammated subsoils must be removed (if 
appropnate), and structures and equipment will be decontaminated or managed as waste 

Table 5- 1 identifies the general RCRA requirements that are being identified as relevant and 
appropriate to the Containment Structure, the CSSs and the Temporary Units 
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Requirement 

In regards to overall RCRA requmments, 40 CFR Part 264 Subpart C, Preparedness and 
Prevenbon is a d h s e d  in the RFETS RCRA Part B P e m t  and by RFJXS lnfrastrucnue 
Sirmlarly, 40 CFR Part 264 Subpart D, Contmgency Plan and Emergency Procedures is also 
addressed in the RFETS RCRA Part B P e m t  and by RFETS infrastructure 40 CFR Part 264 
Subpart E qmements  are admuustratlve in nature and wdI not be apphcable or relevant and 
appropnate 

Satlsfied by charackmtlon data used to prepare 
the PAM Addbond waste charac teaon  

data will be collected, as appropnate, 
in accordance with the SAP 

40 CFR $264 13 - Waste Analysis 

I 

J 

- 
40 CFR $264 16 - Personnel Traning Tratrung requlrements wdl be idenhfied in the project 

Health and Safety Plan 

11 40 CFR $264 14 - Secunty 1 Rely on RFETS infrastructure 

The contammated soil stockpile(s) (CSSs) will be located within the large area of contammation 
east of the plant site where waste management actwties were histoncally conducted Detatls on the 
configuration and operation of the CSSs are provided In section 3 2 2 The movement and 
stockpiling of wastes within the East Trenches area of contanunation will not tngger LDRs (see 55 
FR 8760) The CSSs will also be subject to the general RCRA requirements identified In 
Table 5-1 

For closure of the contammated soil stockpile(s), wastes and contammated subsoils must be 
removed, as appropnate, and structures and equipment will be decontmnated or managed as 
waste 

5 2 6 TemDoraq Unit Tank and Container Storage 



Proposed Actton Memorandum for the 
Soume Removal at the Tmch T-ISitt 
Mss 108 
"DRAFT" 

RF/RMRS-97-011 
h o n  1 

Apnl22 1997 
hgc  310f  35 

The estabhshment of "Us may requm a pemut exempaon if any of the tanks or contamers are used 
for longer than 9O-days Therefore, the hscussion in this secbon is provided to sahsfy '117 of 
RFCA 

40 CFR $264 553 provides that temporary tanks and contamers used for the storage or treatment 
of hazardous remdahon wastes may be subject to altematxve design, and opemng and closure 
requrrements as long as the requirements are protecbve of human health and the enwonment (See 
40 CFR 5264 553(a)) The TU must be located withm the facility boundary and may only be used 
for treatment or storage of remdatlon wastes (See 40 CFR $264 553(b)) 

In estabhshmg requirements for "Us seven factors must be considered the length of hme the umt 
operates, the type of u t ,  the volumes of remdatton waste, the physical and chemcal 
charactenshcs of the remdatlon waste, the potentlal for releases, the con&bons at the site that wlll 
influence nugration, and the potennal for exposure if a release occurs (See 40 CFX $264 553(c)) 

In conjunction with the 1 - remzdiauon, all tanks and contamers w d  be compatible with the waste 
and be in good condibon Where practmble, secondary conmnment will be provided when liquid 
wastes are stored or treated in tanks or contamers In adchtion, the TUs will also be subject to the 
general RCRA requirements identified in Table 5- 1 

For closure of the "Us, wastes and contanunated subsoils must be removed, if appropnate, and 
structures and equipment will be decontanunated or managed as waste 

5 2 7 Particulate. VOC and Hazardous Air Polluhon Emss ions 

Remediation activities have the potential to generate particulate radionuclide, fugihve dust, VOC, 
and HAP emission 5 CCR 1001-3, Regulation No 1 ,  governs opacity and particulate emissions 
Regulation No 1, Section LI addresses opacity and require that stack emssions from the 
containment structure or fuel-fired equipment must not exceed 20% opacity 

Regulation No I ,  Section III addresses the control of particulate emtssions Fugitive particulate 
emssions will be generated from soil excavation, transport, and treatment Control methods for 
fugitive particulate emssion should be practical, economtcally reasonable, and technologically 
feasible During soil handling activities, dust mnimzation techniques such as water sprays, wdl 
be used to mnimze suspension of particulates In addition, earth moving operations will not be 
conducted during periods of high wind The substantive requirements that would otherwise be 
incorporated into a control plan (see Regulation N o  1, Section III D) are embodied in the RFETS 
Environmental Restoration Field Operation Procedure FO 1, Air Monitonng and Particulate 
Control which will be incorporated into the project In addition, any fuel-fired equipment such as 

I 
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generators or compressors must comply with a partmlate emssion limt (See Regulabon No 1 , 
Sechon LII A) 

5 CCR 1001-3, Regulahon No 3, provides authonty to CDPHE to inventory emssions 
Regulabon No 3, Part A, Secbon II re~ulres that RFETS submt an A x  Polluhon Emssions 
Notdkahon (APEN) CDPHE pnor to mbabon of the T- 1 project Although h s  is an 
adrmmstrative requmment, RFETS wdl prepare an APEN to fachtate the CDPHE mventory 
process 

5 CCR 1001-3, Regulahon No 7, regulates VOC emssions Regulation No 7, Sechon II 
requlres that new sources of VOC u b  Reasonably Avalable Control Technologies (RACT) 
VOCs may be emtted dunng soil excavahon, transport, and thermal desorpbon Although 
sigmficant VOC concenmons ate not expected, a boundmg assumpbon has been made that 
approxlmately 1 ton of VOCs will be emtted from excavatlon, soil handhg, and treatment 
achvities Based on h s  assumpbon, RACT wlll be attamed without implementmg specific VOC 
controls for soil excavmon, transport, and thermal treatment (See Statement of Basis and 
Purpose, Regulabon No 3, Part D, July, 15, 1993) Lf sigruficant VOCs are identified, these 
assumptlons and the need for addmonal controls will be evaluated 

Regulation No 7, Sechon LII governs the transfer and storage of VOCs and requires bottom or 
submerged fill for contamers greater than 56 gallons CDPHE has previously gwen guidance that 
any liquid contamng any amount of an orgamc compound may be considered a VOC for purposes 
of this requirement To the maximum extent practlcable, storage tanks and related equipment must 
be mamtamed to prevent detectable vapor loss This requirement is applicable to contamers used to 
dewater the excavahon, used to the transfer of thermal desorption unit condensate, and used to 
manage decontammation water, if required 

5 2 8 DebnsTreatment 

Where appropnate, tanks, the project decontammation pad, or the Man Decontamnation Facility 
may be configured to perform low level, hazardous or rmxed waste debns treatment in accordance 
with 40 CFR $262 34, $268 7(a)(4) and $268 45 Specifically, 40 CFR $268 45 Table 1 ,  A 1 
e provides for treatment using high pressure steam and water sprays and 40 CFR $268 45 Table 
1 ,  A 2 a provides for water washing and spraying Following treatment, as long as the debris 
does not exhibit a hazardous waste charactenstic, the debris will no longer contain a listed 
hazardous waste and will no longer be subject to RCRA hazardous waste requirements 

‘ 

Solid residues from the treatment of debris contaming listed hazardous wastes will be collected and 
managed in accordance with RCRA hazardous waste management ARARs Any solid residues 
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from debns treatment that exhlbit a hazardous waste charactensac wlll also be managed m 
accordance with RCRA hazardous waste management requirements 

Liquid residues from the treatment of debns contamng listed hazardous wastes are subject to 
RCRA hazardous waste management ARARs una1 they are transferred for treatment m the CWTF 
Any CWTF residues that result from the treatment of listed debns wlll carry the same hstmg as the 
listed debns from which it onginated Any CWTF residues that exhlbit a hazardous waste 
charactenshc will also be managed in accordance with RCRA hazardous waste management 
A R A R S  

5 3 Location-Specific Requirements an d Consideraoons 

No locahon-specific ARARS were identified Applicable RFETS site procedures and DOE orders 
will be considered as appropnate 

6 0 IMPLEMENTATION SCHEDULE 

The remediabon of T- 1 is scheduled to commence the first quarter of fiscal year 1998 Treatment 
of contarmnated soils, if encountered, is scheduled to begin immdately after the excavahon 
activities dunng spnng/summer 1998 Data reduction and reporting efforts are scheduled to be 
completed by September 1998 Any delays, scope, or budget changes may affect these dates 
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